ABSTRACT Ganoderma boninense is the dominant fungal pathogen of basal stem rot (BSR) disease on Elaeis guineensis. We sequenced the nuclear genome of mycelia using both Illumina and Pacific Biosciences platforms for assembly of scaffolds. The draft genome comprised 79.24 Mb, 495 scaffolds, and 26,226 predicted coding sequences.
T
he African oil palm, Elaeis guineensis, is the most productive oil-bearing crop around the world. This species produces 3 to 4 metric tons of mesocarp oil per hectare annually, much more than its closest competitor soybean with 1 ton/hectare/year (1) . However, the production is constrained by a serious disease, basal stem rot (BSR), which is caused by the basidiomycete Ganoderma boninense (2, 3). BSR has a major economic impact on the oil palm industry in Indonesia, Malaysia, and Papua New Guinea (3, 4) . The genome sequence information for this phytopathogen was generated earlier by a joint group of researchers from France and Malaysia who assembled a total of 63 Mb using Illumina and 454 platforms to identify microsatellite markers for genetic diversity studies (5) . Here, we used a similar approach with Illumina and Pacific Biosciences platforms for the Indonesian strain (G3), which is geographically distinct, whereas the heterothallic character of the fungus produces high biodiversity level in the field to complement the existing genome sequence (6, 7).
The G3 strain was isolated previously from a 14-year-old oil palm tree showing severe symptoms of BSR disease in North Sumatera Province, which is an area in Indonesia where BSR is endemic (8) . The isolate was identified as G. boninense based on morphological characteristics and the DNA sequence of the internal transcribed spacer (ITS) region, which has been deposited in GenBank under the accession no. MG650116 (9) . The isolate was reinoculated onto oil palm seedlings and induced severe BSR symptoms (10) . Freshly revived mycelia were grown in 100 ml yeast malt broth in the dark at 28°C for 14 days (11). Fungal mycelia were harvested on a layer of Whatman paper no. 1, air dried for 15 minutes, and ground into a fine powder. Fungal DNA was extracted using a GenElute plant genomic DNA miniprep kit (Sigma-Aldrich Co., St. Louis, MO, USA) according to the manufacturer's instructions.
The genome of the G3 strain was sequenced using the Illumina Hiseq 4000 pairedend sequencing technology combined with the PacBio RS II platforms to sequence the whole-genome shotgun libraries. Initial libraries of 300 bp for Illumina and 20 kb for PacBio were prepared using a Nextera XT-library preparation kit and P6-P4 chemistry, respectively. All sequencing reads from both platforms were assembled using DBG2OLC software to produce scaffolds (12) . The genome sequencing resulted in a total genome size of 79.24 Mb with 55.9% GC content, 826ϫ sequencing coverage, 495 scaffolds, N 50 scaffold length of 272.644 Kb, and a maximum scaffold size of 1,452,774 bp. In the genome, we predicted 26,226 coding sequences (CDS) using the Augustus pipeline with an average of 330 genes per Mb sequences (13) .
Compared to the publicly available G. boninense genome sequence (5), our draft was bigger and may thus complement possible existing gaps or may even reconstitute problematic sequence reads. The quality of the genome sequence is reflected by the N 50 scaffold length of 272.644 Kb compared to 6.116 Kb of the present genome sequence (14, 15) . This improves the current G. boninense genome sequence database, which serves as a valuable resource for genomic studies analyzing the interaction of G. boninense with oil palm. Accession number(s). This whole-genome shotgun project has been deposited in GenBank under the accession no. PJEW00000000.
